as an impediment to efforts to reduce salt content, with new processes and technologies required to deliver lower-salt products. 14 There is, however, little evidence to verify whether industry has reached the technical limits of salt reduction. A survey of the salt levels in fast foods would provide insight into this issue by quantifying the variability in the salt levels of similar products produced by different companies in different countries.
We sought to compile current data on salt content for products offered by six leading transnational fast food chains and to compare the results between companies, countries and products.
Methods
We conducted a survey of the reported salt content of menu items from six fast food chains in Australia, Canada, France, New Zealand, the UK and the US. We collected these data in April 2010.
Fast food companies
We included foods from six companies: Burger King (known as Hungry Jack's in Australia), Domino's Pizza, Kentucky Fried Chicken, McDonald's, Pizza Hut and Subway. We selected these companies because they are the largest transnational fast food chains, 15 they operate in the countries from which we (the investigators) derive, and they provide easily accessible data on their products' nutrition on the Internet.
Product categories
We included foods from seven categories in our survey: savoury breakfast items, burgers, chicken products, pizza, salads, sandwiches and french fries. The definitions used for these categories were based on those used for previous reports from the US 16 and Australia, 17 which had been derived from the categorizations commonly used by the fast food industry. Briefly, savoury breakfast items included breakfast burgers, rolls, sandwiches and hash browns. Burgers included all burger products not on the breakfast menu. Sandwiches included all sandwich items, rolls and wraps not on the breakfast menu. Chicken products included nuggets, drumsticks, and fried, grilled or roasted chicken. Salads included all salad items and salads with additional ingredients.
Data collection
We obtained data from the companies' websites in each participating country and entered them in an Excel spreadsheet. We recorded the company name, product name, serving size (grams) and the base salt content (grams) for each menu item we included. When such information was available, we recorded salt content both per serving and per 100 g. When both values were not provided, we calculated one from the other using the serving size of the item. When information on sodium content was provided rather than salt content, we converted the value by multiplying by 2.5 (i.e., the atomic weight of sodium is 23, whereas the molecular weight of sodium chloride [salt] is 58.5). We checked the accuracy of our process for entering the data by selecting a random sample of 5% of the entries and comparing the information in our database against the original source. We identified three minor errors, none of which had a substantive effect on our conclusions. In addition, we subjected all data to a series of range and logic checks.
Statistical analysis
We calculated the mean levels and ranges for salt content for each food category overall and separately for each company and country. We made separate estimates per serving and per 100 g. When we saw evidence of differences between mean levels of salt per 100 g across countries, both overall and within categories of products, we tested the results using linear mixed models, allowing for the clustering of products by manufacturer. We evaluated pairwise comparisons using the Tukey-Kramer adjustment for multiple testing. We compared categories of products in the same way, both overall and by country. We used one-way analysis of variance to compare categories of products between companies, again using the Tukey-Kramer adjustment. We considered a p value of 0.05 or less as unlikely to have arisen solely by chance.
Results
We collected data on the salt content of 2124 fast food items in seven product categories from six companies operating in six countries. The number of products in a category ranged from 41 (french fries) to 1108 (pizzas). Product categories varied significantly in their mean salt content (p < 0.001) ( Table 1) , with chicken products having the highest mean level of salt (1.6 g salt per 100 g) and salads having the lowest (0.5 g salt per 100 g). This variability in salt content between product categories was apparent in every country (all p < 0.001), with a broadly similar pattern in each (Table 1) .
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Variation in salt content between countries
There was considerable variability between countries in the salt content of products in the same categories. For example, the mean salt content per 100 g for savory breakfast items was significantly lower in the UK (1.4 g), Australia (1.3 g) and New Zealand (1.1 g) than in the US (1.8 g) (all p < 0.001), and chicken products in the UK were significantly lower in salt (1.1 g salt per 100 g) than in the US (1.8 g) (p < 0.001). In addition, we found that individual items marketed as the same product had very different levels of salt in different countries ( Table 2 ). For example, McDonald's Chicken McNuggets had two and one-half times more salt in the US than in the UK (1.6 v. 0.6 g salt per 100 g).
Variation in salt content within product categories
There was marked variation in the salt content of products within each of the seven categories studied, with a fivefold or greater difference in the salt content per 100 g between the least salty and the most salty product in each category. The average salt content of the same product category also varied considerably between companies (p ≤ 0.02) ( Table 3 ). For example, the mean salt level in sandwiches was 70% higher in Pizza Hut products than in Subway (p < 0.001).
Variation in salt content per serving
There was much greater variability when salt levels were reported per serving rather than per 100 g (Figure 1 ), reflecting nonstandard serving sizes between countries and between companies. For most product categories, the range of salt content per serving was more than double the range per 100 g. Variability was apparent even in very narrow product ranges, such as french fries (Figure 1 ), for which there were also substantial differences between countries. Large serving sizes means that some burger and chicken products have more than 6 g of salt per serving, some salads have more than 7 g, the saltiest sandwiches have 8 g, and one particular pizza has more than 10 g of salt.
Interpretation
Main findings
We saw marked variability in the reported salt content of products provided by major transnational fast food companies. This was true for comparisons made between different product categories, within product categories, and between companies and countries. Although some differences are to be expected on the basis of the different types of foods served, there is a clear opportunity for widespread reformulation of products toward the lower end of the range of salt content for most categories. Technical feasibility is unlikely to be an issue for product renovation. If reductions were made incrementally over several years, fairly large cumulative decreases in salt content could be achieved without consumers being aware of the changes in the products' formulations.
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Comparison with other studies There is good evidence from the UK that agreement between government and industry on salt Research targets has driven down the salt levels of processed foods. [19] [20] [21] This model would appear to have the same potential for fast foods. Indeed, in the data we present, it is apparent that mean salt levels are already lower in fast foods from the UK than from elsewhere, which may be a consequence of industry's active participation in salt reduction efforts in that country.
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An approach that delivers incremental, sectorwide reductions in the salt content of all fast food products has the greatest appeal from a public health perspective, because small reductions in risk for everyone would add up to large overall benefits. 22 Because large fast food companies already have dynamic ongoing programs of product reformulation, the marginal cost of incorporating salt-reduction targets should be minimal. 23 In addition, the much greater variation in salt content seen when comparisons were made per serving rather than per 100 g is potential evidence for reducing and standardizing serving sizes. Such an approach would have the added advantage of simultaneously reducing consumption of other adverse nutrients and is one strategy advocated for addressing the obesity epidemic. 24 There is clear evidence that the serving sizes of fast foods have increased substantially in recent decades, so such a change would simply represent a return to the norm. 11, 24, 25 Limitations Our study was based on the data provided on the companies' websites, and we relied on their veracity. Although we believe most companies report correct nutritional values, this may not always be the case. Several companies use accredited laboratories for analysis, but the limited validation data available make it difficult to know whether there are significant random or systematic errors influencing the results of those analyses.
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Conclusion
Decreasing salt in fast foods would appear to be technically feasible and is likely to produce important gains in population health -the mean salt levels of fast foods are high, and these foods are eaten often. 16, 27 Governments setting and enforcing salt targets for industry would provide a level playing field, and no company could gain a commercial advantage by using high levels of salt. Extending the research to include additional countries would help test the generalizability of our conclusions. 
